Introduction: With the increasing number of clinically oriented studies at 7 Tesla, radiofrequency (RF) engineers are challenged to provide new coil concepts for high-field magnetic resonance imaging (MRI) in body parts other than the head. Recent studies have shown that MRI of the spine at 3 T provides many improvements over 1.5 T spine MRI, especially in the delineation of soft tissue, cerebrospinal fluid (CSF), discs, and bone interfaces 1 . Provided that the theoretical two-fold gain in signal-to-noise (SNR) from 3 T to 7 T can be clinically attained, this potentially allows improving the spatial resolution or reducing the scan time without sacrificing signal-and contrast-to-noise (CNR) ratios compared to 3 T. Due to the improved sensitivity performance and high SNR of RF surface coils compared to volume RF coils 2 , the phased array approach is already proven for 1.5 and 3 T imaging of the spine 3 . In this work we describe a transmit/receive RF array, build of eight overlapping loop coils, for imaging the human spine at 7 T. We characterize this prototype in simulations and bench measurements as well as in phantom and in vivo measurements.

